Decitabine enhances tumor recognition by T cells through upregulating the MAGE-A3 expression in esophageal carcinoma.
Cancer testis (CT) antigens are expressed in various types of tumors and represent the potential targets for T cell-based immunotherapy. Analysis of CT gene expression and DNA methylation have indicated that certain CT genes are epigenetically regulated and studies have confirmed that certain CT antigens are regulated by DNA methylation. In this study, we explored the epigenetic regulation of MAGE-A3 and improved the clinical outcome of MAGE-A3-specific T cell therapy in esophageal squamous cell carcinoma (ESCC). We used molecular profiling datasets in The Cancer Genome Atlas to analyze CT gene expression in ESCC and its regulation by DNA methylation. We performed quantitative reverse transcription PCR (qRT-PCR), immunohistochemistry and bisulfite sequencing in ESCC cell lines and ESCC tissues. Functional assays, such as flow cytometry, cytotoxicity assays and ELISA, were performed to determine the demethylation agent, decitabine (5-aza-2'-deoxycytidine, DAC)-treated cancer cell improved antigen specific T cells response. ESCC tumor cell-xenograft mouse model and enzyme-linked immunospot (ELISPOT) assays were used to determine the function of DAC treatment in enhancing anti-MAGE-3 T cell responses in ESCC. Furthermore, we performed qRT-PCR and flow cytometry in the peripheral blood mononuclear cells (PBMC) of myelodysplastic syndromes (MDS) patients. MAGE-A3, one of the CT antigens, expressed at various levels in ESCC and was interfered by DNA methylation. We observed an efficient increase in MAGE-A3 expression in tumor cells and tissues after the treatment of decitabine and the expression of MAGE-A3 was affected by DNA methylation. Functional assays showed enhanced secretion of IFN-γ and cytolysis of MAGE-A3 antigen-specific T cells by DAC-treated target cells. In the tumor cell-xenograft mouse model and ELISPOT assays, DAC increased the expression of MAGE-A3 and T cell mediated tumor clearance in ESCC as well. Notably, the proportions of MAGE-A3-responsive T cells were elevated in DAC-treated patients with MDS, indicating DAC dismissed the epigenetic inhibition of MAGE-A3. DAC would probably improve the clinical outcome of MAGE-A3-specific T cell therapy by augmenting the expression of target gene.